A search in e+e-annihilation for final states which contain only a single energetic photon has been performed at fi = 29 GeV with the MAC detector at PEP. The upper limit, on an anomalous signal has been interpreted in terms of mass limits for supersymmetric particles assuming radiative pair production of either supersymmetric photons or neutrinos. For the supersymmetric electron (Z) this limit is m,-> 37 GeV/c' at the 90% confidence level if mgL = rnzR and the supersymmetric photon (7) has rn? = 0.
The method of using a radiative photon to identify e+e-interactions producing weakly interacting neutral particles was first proposed by Ma and Okada' to count the number of light neutrino families via the reaction e+e-+ vD7.
(
The experimental signature of this reaction is a final state containing only a single photon. Several authors2 have suggested that this technique could be used to discover light neutral supersymmetric particles such as the photino (5) and the sneutrino (fi) in the reactions e+e-+ q57 (2) and e+e-+ t67. (3) Unlike previous searches3 for the ;i or b, a search for reactions (2) and (3) After the first data sample of 36 pb-' was taken, small angle veto calorimeters, constructed from proportional chamber planes and 8.5 radiation lengths of lead, were installed between the CD and endcap calorimeters in order to reduce eveto from 100 to 5O. The inefficiency of the veto calorimeter was measured to be 5 1 x 10d4 by studying e+e-7 final states.
The trigger for this search has been described elsewhere. 4 The photon must deposit energy > 2.0 GeV in one of the SC sextants. At, least two of the three radial layers must have energy > 0.3 GeV. These thresholds were lowered to 1.5 and 0.25 GeV for the second data sample. The trigger efficiency is measured to be > 95% for photons with energy > 3 GeV by studying e+e-7 final states.
The data analysis searches for events with a single photon unaccompanied by other particles. The photon is required to be more than 40' from the beam axis. Showers passing these cuts are identified as single photons.
The detection and analysis efficiency was studied as a function of E,, Elr, and 0, using radiative Bhabha scattering, and was found to rise with increasing Elr, from (67 f 5)% at, El, = 3 GeV to (73 f 5) % at El, = 10 GeV. Losses are due to trigger, detector, and event selection inefficiencies, and photon conversions in the beam pipe. The efficiency, folded with the expected Elr dependence of reaction (1) in the search region, is 71% for the first data sample and 69% for the second data sample. The efficiencies for reactions (2) and (3) These sources are estimated to contribute less than 0.1 event in the search regions. The probability that the observed event was produced by any of the backgrounds discussed above is small. If N,, = 3 is assumed, 0.5 event from reaction (1) is expected in the search regions, consistent with the observed event. The reactions producing supersymmetric particles can not be excluded as the source of the event.
The observed event, regardless of interpretation, limits the single photon production cross section in the detector acceptance to < 57 fb at the 90% confidence level. This corresponds to a limit of NV < 41 for reaction (1) . The cross section for radiative photino pair production has been calculated by several authors 10 and is used to obtain limits for the e" and q masses. The result at the 90% confidence level is shown in Fig. 2 . For m;l = 0 and m,-, = mzR, the limit is rng > 37 GeV/c2. For rngL > mgR, the limit is m,-, > 30 GeV/c2.
These limits are significantly higher than those obtained from searches for either single e" production4'5 or e"+e"-pair producti0n.e The calculation by Ware and Machacek 11 of the radiative supersymmetric neutrino pair production cross section is used to obtain a limit for the fi mass. For the range of E masses assumed in this calculation, 20 < rng < 29 GeV/c2, the limit rn; > 10 GeV/c2 is obtained at the 90% confidence level.
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